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1. 

SYSTEMAND METHOD OF REPORT 
REPRESENTATION 

FIELD OF THE INVENTION 

The invention relates generally to report generation and in 
particular to a system and method of report representation. 

BACKGROUND OF THE INVENTION 

A report rendering might contain, but is not limited to, 
multiple pages, headers and footers with text and page num 
bering, in specific fonts and colors. There may be a main body 
section that contains several tables, with cells of numbers and 
words in them, some containing special formatting Such as 
color and text attributes. A rendering might also have charts 
that contain graphical elements and labels. Further, the ren 
dering contains specific structural layout information. In 
Summary, renderings can be arbitrarily complex. 

Mobile devices, including but not limited to cell phones, 
Smartphones, and PDAs, are often constrained in memory. As 
a result, displaying and interacting with large, complex 
reports can be challenging without consuming large amounts 
of memory. 
One way of moving a large report from a server to a mobile 

device involves simplifying the report, which results is a less 
accurate representation of the report. Another way involves 
downloading the report onto the mobile device, which would 
require a long period of time as well as a continuous connec 
tion between the mobile client and the server. Often, for large 
reports downloading is not robust enough. 

It is desirable to have a way of representing an arbitrarily 
complex rendering of a report in a compact manner to reduce 
the memory required to represent the report on the mobile 
client. It is also desirable to be able to use synchronization 
protocols, instead of downloading, to move the report from 
the server to the mobile client. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a system 
and method of a method of transforming report outputs into a 
standard representation format. 

In accordance with an embodiment of the present inven 
tion, there is provided a report representation system for 
transforming report outputs into a standard representation 
format. The report representation system comprises a report 
parser for parsing a report output, a code generator for gen 
erating a standard representation code of the report output and 
a code compiler for converting the standard representation 
code into a format representable as a fixed schema repository. 

In accordance with another embodiment of the present 
invention, there is provided a method transforming report 
outputs into a standard representation format. The method 
comprises the steps of parsing a report output, generating a 
standard representation code of the report output and convert 
ing the standard representation code into a format represent 
able as a fixed schema repository. 

In accordance with another embodiment of the present 
invention, there is provided a memory containing computer 
executable instructions that can be read and executed by a 
computer for caring out a method of transforming report 
outputs into a standard representation format. The method 
comprises the steps of parsing a report output, generating a 
standard representation code of the report output and convert 
ing the standard representation code into a format represent 
able as a fixed schema repository. 
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2 
In accordance with another embodiment of the present 

invention, there is provided a carrier carrying a propagated 
signal containing computer executable instructions that can 
be read and executed by a computer, the computer executable 
instructions being used to execute a method of transforming 
report outputs into a standard representation format. The 
method comprises the steps of parsing a report output, gen 
erating a standard representation code of the report output and 
converting the standard representation code into a format 
representable as a fixed schema repository. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the invention will become more 
apparent from the following description in which reference is 
made to the appended drawings wherein: 

FIG. 1 shows an example of a sample report; 
FIG. 2 shows in a component diagram an example of a 

report representation system for transforming a report into a 
standard representation format, in accordance with an 
embodiment of the present invention; 

FIG. 3 shows in a flowchart an example of a method of 
transforming a report output into a standard representation 
format, in accordance with an embodiment of the report rep 
resentation system; 

FIG. 4 shows in a diagram an example of a standard rep 
resentation code which when executed generates a report 
output, in accordance with an embodiment of the report rep 
resentation system; 

FIG. 5 shows in a screenshot an example of the process 
flow of a report output is converted into a standard represen 
tation format in a set of database tables, in accordance with an 
embodiment of the report representation system; 

FIG. 6 shows in a component diagram another example of 
a report representation system, in accordance with an 
embodiment of the present invention; 

FIG. 7 shows in a flowchart an example of a method of 
generating standard representation code, in accordance with 
an embodiment of the report representation system; and 

FIG. 8 shows in a flowchart an example of a method of 
converting the standard representation code into a set of 
records in a fixed schema database, in accordance with an 
embodiment of the report representation system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A system and method of the present invention will now be 
described with reference to various examples of how the 
embodiments can best be made and used. For convenience, 
like reference numerals are used throughout the description 
and several views of the drawings to indicate like or corre 
sponding parts, wherein the various elements are not neces 
sarily drawn to scale. 
A report rendering might contain, but is not limited to, 

multiple pages, headers and footers with text and page num 
bering, in specific fonts and colors. There may be a main body 
section that contains several tables, with cells of numbers and 
words in them, some containing special formatting Such as 
color and text attributes. A rendering might also have charts 
that contain graphical elements and labels. Further, the ren 
dering contains specific structural layout information. In 
Summary, renderings can be arbitrarily complex. 

There are many situations where a database schema—the 
definition of a set of tables and their columns—cannot be 
generated dynamically and need to be determined in advance. 
One example of this is with most database synchronization 
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platforms; typically the schema of the tables to identify must 
be specified ahead of time, and once specified, it is difficult to 
add or remove columns or tables to the schema. 

FIG. 1 shows an example of a sample report 100. Reports 
can be arbitrarily complex, containing not just tabular data, 
but also structural layout information, charts, graphical ele 
ments, etc. 

In order to move large, complex reports from a server to a 
mobile device, a synchronization protocol is desirable to be 
able to move pieces of data in a robust manner. Nearly all 
synchronization protocols can take advantage of databases if 
the tables of the database have been pre-defined with a fixed 
schema. Therefore, a representation of a report should be both 
compact and fit into a fixed, pre-determined schema, no mat 
ter how complex (or simple) the report. 

FIG. 2 shows in a component diagram an example of a 
report representation system 110 for transforming a report 
into a standard representation format, in accordance with an 
embodiment of the present invention. The report representa 
tion system 110 comprises a report parser 112 for parsing a 
report output, a code generator 114 for generating a standard 
representation code of the report output, and a code compiler 
116 for converting the standard representation code into a 
format representable as a fixed schema database (Such as a set 
of records). Other components may be added to the report 
representation system 110, including an optimizer for opti 
mizing the size and performance of the generated code, a 
synchronizer for moving the database table content from the 
server to the client, and a renderer for rendering scenes of the 
report output from the database tables. 

Preferably, the standard format representation produced by 
the code generator 114 is a procedural and declarative lan 
guage. This language describes the full set of report informa 
tion desired to be preserved in a fixed schema database rep 
resentation. Such a language can be compiled into a fixed set 
of tables: one code table and one or more resource tables. The 
exact number of resource tables required is based on the set of 
resources Supported by the language, but the number is pre 
determined and fixed based on the language. 

FIG. 3 shows in a flowchart an example of a method of 
transforming a report output into a standard representation 
format (130), in accordance with an embodiment of the report 
representation system 110. The method (130) begins with 
receiving a report output. Next, the report output is parsed by 
the parser 112 (132) into objects that are passed to the code 
generator 114. The code generator 114 generates a standard 
representation code of the report output (134). The standard 
representation code is then sent to the code compiler 116 for 
converting the standard representation code into a format 
representable as a fixed schema database (136) (such as a set 
of records). Other steps may be added to the method, includ 
ing optimizing the size and performance of the generated 
code, moving the database table content from the server to the 
client, and rendering scenes of the report output from the 
database tables. 

In one embodiment, and in the examples that follow, a 
procedural and declarative language is defined. However, one 
skilled in the art could apply the teachings of the present 
invention to languages of the same or different types. 
The following excerpt is an example of a standard repre 

sentation code that is generated by the code generator 114, in 
accordance with an embodiment of the report rendering sys 
tem 110. This excerpt is a portion of the “program” that 
produces a rendering of the first two rows of the table in report 
output 100 displayed in FIG. 1: 
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eBegin “” 
eFreeze 11 

ow 0 
eRow 
eCe 
xm.0 

Text “Sales Order Material Count 
TableCe 

m10 
Text “2005 Q1 
TableCe 

m10 

Text “2005 Q2 
TableCe 

m10 
Text “2005 Q3 
TableCe 

m10 
Text “2005 Q4 
TableCe 

o10 
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: row 1 

eRow 
eCe 
m10 
“Consumer Electronics 

TableCe 
mv0 

Text:21 
TableCe 

mv0 
Text 11 
TableCe 

mv0 
Text:21 
TableCe 

mv0 
Text 14 
TableCe 

owO 
Text:21 

eEn 

The following excerpt is an example of a standard repre 
sentation code that is generated by the code generator 114, in 
accordance with an embodiment of the report rendering sys 
tem 110. This excerpt is a portion of the “program’ that starts 
the rendering of the chart show in report output 100 displayed 
in FIG. 1: 

ChartBegin 
Image file:f chart graphic.png 
; image map rSVpttO 
SpotBegin Ox00003021 0x00001 FD1 
Label “2005: 2005 Q 1. All Materials: Home Office. Sales Order 

Material Count: 15 
SpotEnd 
SpotBegin Ox00003021 0x00005249 
Label “2005: 2005 Q1. All Materials: Entertainment Media. 

Sales Order Material Count: 41 
SpotEnd 
SpotBegin Ox00003021 0x00008BB4 
Label “2005: 2005 Q 1. All Materials: Lifestyle Products. Sales Order 

Material Count: 23 
SpotEnd 

ChartEnd 

Programs created using the standard representation code 
are made up of a finite set of instructions. FIG. 4 shows in a 
diagram an example of a standard representation code 140 
which when executed generates a report output, in accor 
dance with an embodiment of the report representation sys 



US 8,656,371 B2 
5 

tem 110. The standard representation code 140 comprises at 
least one instruction 142. Each instruction 142 has an address 
144 for uniquely identifying the instruction 142 within the 
code 140, an opcode 146 for specifying an action associated 
with the instruction 142, and optionally parameters 148 asso 
ciated with the opcode 146. Preferably, addresses 144 in a 
program 140 are a monotonically increasing series of inte 
gers, starting at Zero. Preferably, an opcode 146 is an integer 
which represents one of a set of operations Supported by the 
code (sometimes referred to as a language) 140. Preferably, 
there are two parameters 148 that are also integers, but these 
integers can represent numbers (such as font sizes), strings 
(such as the word “Hello'), or even images (such as a picture 
of a pie chart). The representation of strings and images via an 
integer is accomplished by creating a string and image 
table—two resource tables—which contains Strings and 
images that can be referenced by a simple integer through a 
lookup operation. 

After a report output is converted into a program, that 
program can be "compiled using standard computer Science 
techniques into code and referenced objects, such as string 
literals and Binary Large OBjectS (blobs), which can then be 
stored in any standard database with a fixed schema. FIG. 5 
shows in a screenshot an example of the process flow of how 
a report output is converted into a standard representation 
format in a set of database tables, in accordance with an 
embodiment of the report representation system 110. 

FIG. 6 shows in a component diagram another example of 
a report representation system 150, in accordance with an 
embodiment of the present invention. The report representa 
tion system 150 comprises the parser 112, the code generator 
114, the code compiler 115, an optimizer 152 for optimizing 
the size and performance of the generated code, a synchro 
nizer 154 for moving the database table content from the 
server to the client, and a renderer 156 for rendering scenes of 
the report output from the database tables. 

The optimizer 152 comprises optimization functionality 
that can be performed on the report output, including, reusing 
string literals, resizing images for mobile displays, removing 
portions of the report that are not visible or not relevant for 
mobile displays, and simplifying complex regions of the out 
put report. Examples of not visible or not relevant portions 
include JavaScript and report output data that is never dis 
played. An example of simplifying a complex region includes 
replacing tool tip polygons with a single point at the polygon 
centroid. Other functionality can be added to the optimizer 
152. 
The synchronizer 154 uses synchronization protocols to 

move database records that make up the standard format 
representation in an efficient and robust manner from one 
device to another, typically from a server to a mobile client. 
Optionally, the synchronization protocol can be bi-direc 
tional which allows the report output to be modified by the 
client and those changes synchronized back to the server. 
The renderer 156 reads the database records that make up 

the standard format representation and produces a rendering 
of the report output on the target display, Such as a mobile 
client display. 
Code Generator 114 

FIG. 7 shows in a flowchart an example of a method of 
generating standard representation code (134), in accordance 
with an embodiment of the report representation system 110. 
The code generator 114 receives as input a description of each 
page in the report output. This page description is in the 
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6 
format of the report system, typically HTML or XML-based. 
This is parsed (132) into a series of lexical elements using 
standard computer Science methods. 

For each page in the report output (162), the code generator 
114 first generates any Subroutines that are global to this page 
(164). Examples of such subroutines include colour and font 
changes that may be referenced by page objects. In one 
example of an implementation of the report representation 
system 110, each cascading style sheet (CSS) definition on 
the page is parsed and results in the generation of a Subroutine 
with code that defines the subroutine name using the CSS 
name and then generates instructions to set the background 
color, the text color, the font format (bold, italic, underline, 
etc.), and the text alignment (left, right, center, etc.), followed 
by an instruction to end the subroutine. 

Next, for each object (such as a table or a chart) that is on 
the page (166), the code generator 114 generates instructions 
that describe the object (168). These instructions are meant to 
be subsequently read back by the renderer 156 to render the 
object being described. For example, a table object generates 
an instruction to start the table, an instruction to start a table 
row, and then instructions to draw each table cell in each table 
row. This is then repeated for each cell and for each row in the 
table. In a second example, a chart object generates instruc 
tions to mark the start of a chart, draw a graphical image 
(represented as a blob in the system), and specify points and 
regions of interest within the graphical image (such as the 
bars of a bar chart). Additionally, instructions may be gener 
ated to call the previously-generated subroutine for each CSS 
reference used by the object. 
The optimizer component 152 is an optional component 

that can perform optimizations on the code (170) as it is 
generated, resulting in much Smaller generated code. In one 
example of an implementation of the report representation 
system 110, the optimizer 152 keeps track of all generated 
Subroutines in an internal list, and then at the end of the page 
removes any generated Subroutines that were not used by the 
end of a page. The optimizer 152 then removes those unused 
Subroutines. In a second example, the optimizer 152 keeps 
track of all strings and images that are referenced by the 
generated code, and ensures that the generated code only 
references those strings and images once instead of multiple 
times. In a third example, the optimizer 152 inspects the size 
of all graphical images that are generated and, when those 
images are larger than can be displayed on the mobile device, 
resizes the images automatically so that they take up much 
less space in the generated code. 
When all the pages of the report output have been pro 

cessed, code generation is complete. 
Code Compiler 116 

FIG. 8 shows in a flowchart an example of a method of 
converting the standard representation code into a set of 
records in a fixed schema database (138), in accordance with 
an embodiment of the report representation system 110. The 
code compiler 116 receives as input the generated code from 
the code generator 114. This code arrives as a set of lines. 
After resetting the instruction pointer (IP) to 0 (172), the code 
compiler processes each line (174) one at a time, as follows. 

First the line is parsed (176). In one example of an imple 
mentation of the report representation system 110, each line is 
parsed as a UTF-8 string (a standard method of representing 
strings in any language as a series of bytes) and, using stan 
dard lexical analysis techniques, converted into a list of 
tokens. These tokens are then matched against patterns that 
are based on the standard representation code. 
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If the line's tokens match the pattern of a comment, then the 
line has no effect and the code compiler skips to the next line 
(178). 

If the line's tokens match the pattern of a label or symbolic 
definition, then the symbol name and value pair is inserted 
into a symbol table (an in-memory string-to-integer map). 
Symbols that are encountered in Subsequent lines can then be 
substituted with their values by looking up the symbol name 
in the symbol table. 

If the line's tokens match the pattern of an instruction, then 
the opcode string is converted into its unique opcode integer 
(e.g., an opcode string of "TableBegin' is converted to an 
integer of 0x49 hexadecimal in an implementation), and each 
parameter (if any) is converted to an integer value (180). 
Parameters which are symbols are then converted to an inte 
ger value by looking up the symbol value in the symbol table 
described above. Parameters that are strings are inserted into 
the MOB STRINGS table (186), which results in associating 
that string value with a unique integer ID. This unique ID is 
then used as the string parameter value. Parameters that are 
blobs are inserted into the MOB BLOBS table (188), which 
results in associating that blob value with a unique integer ID. 
This unique ID is then used as the blob parameter value. 

At this point, the entire line has been converted into a series 
of integers (180)—the current address, the opcode, and the 
parameters—which are then inserted into the MOB CODE 
table (184). Along with the insertion (184), the IP is incre 
mented by one (182). The code compiler then continues to the 
next line (174). 
When all lines have been handled, code compilation is 

complete. 
Example Schema 

In one embodiment of the report representation system 
110, any program can be encoded as records into these three 
tables: a “code” table, a “string table, and an “image” table: 
with the schemas shown below. As a result, any rendering 
which can be described by a declarative/procedural language, 
can be represented and stored by the tables defined in this 
schema. In the example shown in FIG. 5, the schema defined 
below is used. However, this schema is only one instance of 
several possible schemas that can be used to represent such a 
“compiled’ report. 
Code Table: 

Table 1 is an example of a code table. The code table stores 
the code records (the instructions that describe the report 
output and how to render it) associated with all reports. In this 
example of a code table, each instruction in a report’s “pro 
gram' is made up of an opcode, and two parameters (p1 and 
p2), while the instructions are sequenced by the address 
value. 

TABLE 1. 

Column Name Data Type Description 

RENDER ID int Unique report output identifier 
ADDRESS int Instructions address 
OPCODE tinyint Instructions opcode 
P1 int Instruction's first parameter 
P2 int Instructions second parameter 

Strings Table: 
Table 2 is an example of a strings table. In this example, the 

strings table stores the string literals referenced by a report. To 
save memory, string literals can be re-used as much as pos 
sible within a given report output. 
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TABLE 2 

Column Name Data Type Description 

RENDER ID 
STRING ID 

Int 
Int 

Unique render identifier 
Integer identifier for this string literal. 
This ID is used by some instructions 
in the report outputs code. 

varchar(255) The string contents. 
nullable 

STRING VALUE 

Blobs Table: 
Table 3 is an example of a blobs table. The blobs table 

stores the binary objects referenced by a report output. Blobs 
are typically embedded images that occur within the report 
output, such as corporate graphics. 

TABLE 3 

Column Name Data Type Description 

int 
int 

RENDER ID 
BLOB ID 

Unique report output identifier 
Integer identifier for this blob. This 
ID is used by instructions 
in the report outputs code. 
Zero-relative sequence number for 
this blobs segment, in case the 
blob is larger than 1024 bytes 
and therefore needs to span 
multiple rows 
A blob, or segment of the blob, 
up to 1024 bytes in size. 

SEQUENCE int 

BLOB VALUE varbinary(1024) 

Advantageously, use of the report representation system 
110, 150 and methods allows for the representation of a 
report's rendered output, no matter how complex, in a set of 
tables that can then be synchronized across multiple loca 
tions. This allows, for example, the transfer of a report ren 
dering from a server to a PC or mobile device through a 
simple database synchronization process. 

Another advantage is that the fixed schema implies an 
obvious file format that can be used to store any arbitrarily 
complex rendering using a single- or multiple-file database. 
The systems and methods according to the present inven 

tion described above may be implemented by any hardware, 
Software or a combination of hardware and Software having 
the above described functions. The software code, either in its 
entirety or a part thereof, may be stored in a computer read 
able memory. Further, a computer data signal representing the 
software code that may be embedded in a carrier wave may be 
transmitted via a communication network. Such a computer 
readable memory and a computer data signal are also within 
the scope of the present invention, as well as the hardware, 
software and the combination thereof. 
While particular embodiments of the present invention 

have been shown and described, changes and modifications 
may be made to Such embodiments without departing from 
the true scope of the invention. 
What is claimed is: 
1. A computer implemented method comprising: 
receiving a report configured in accordance with a lan 

gllage. 
parsing, by at least one computer, the report into a group of 

objects; 
generating representation code from the group of objects, 

wherein the representation code describes each object 
from the group of objects and is configured in accor 
dance with a different language; 

processing each line of the representation code into one or 
more tokens; matching each of the one or more tokens 
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against a respective matching pattern; and processing 
the one or more tokens based on the respective matching 
pattern into the code by at least, for each of the one or 
more tokens: 
identifying the token as one of a non-instruction, an 5 

opcode, a string literal, or a binary large object (blob) 
based on the matching against the patterns, wherein 
the opcode specifies an action associated with a 
respective instruction included in the representation 
code; 10 

responsive to determining that the token comprises the 
non-instruction, processing the token as a non-in 
struction token; 

responsive to determining that the token comprises the 
opcode, converting the opcode into an integer and 15 
storing the integer in the code table of the database; 

responsive to determining that the token comprises the 
string literal responsive to determining that the string 
literal is not already stored in a first referenced object 
table, storing the string literal into the first referenced 20 
object table; and 

responsive to determining that the token comprises the 
blob and responsive to determining that the blob is not 
already stored in the second referenced object table, 
storing the blob into the second referenced object 25 
table. 

2. The method of claim 1, wherein generating the repre 
sentation code comprises: 

for each page in the report, and for each respective object in 
the page, generating instructions of the different lan- 30 
guage that describe the respective object. 

3. The method of claim 1, further comprising optimizing 
the size and performance of the generated code by at least: 

maintaining a list of generated Subroutines; and 
responsive to completing the processing of each line of the 35 

representation code: 
determining a set of unused generated Subroutines; and 
removing the set of unused generated Subroutines from 

the generated code. 
4. The method of claim 1, further comprising moving con- 40 

tent stored in one or more of the code table and the plurality of 
resources tables from a server to a client. 

5. The method of claim 1, further comprising rendering 
scenes of the report using content stored in one or more of the 
code table and the plurality of resources tables. 45 

6. The method of claim 1, 
wherein a size of the blob is greater than a maximum size 

storable in a single row of the second reference object 
table, and 

wherein storing the blob into the second reference object 50 
table comprises: 
segmenting the blob into two or more segments, each of 

the two or more segments having a size that is less 
than or equal to the maximum size; and 

storing each of the two or more segments and a corre- 55 
sponding segment sequence number in a respective 
row of the second reference object table. 

7. The method of claim 2, further comprising for each page 
in the report, generating Subroutines global to each page in the 
report. 60 

8. The method of claim 2, further comprising: 
optimizing the generated code. 
9. The method of claim 2, further comprising: 
for each page in the report, generating Subroutines global to 

each page in the report. 65 
10. The method of claim 8, wherein the optimization is 

bi-directional. 

10 
11. The method of claim 10, further comprising: 
allowing the report to be modified by a client; and 
synchronizing modifications to the report back to a server. 
12. A report representation system comprising: 
at least one computer; 
a report parser to parse a report into a group of objects, 

wherein the report is configured in accordance with a 
language; 

a code generator to generate representation code of the 
report from the group of objects, wherein the represen 
tation code describes each object from the group of 
objects and is configured in accordance with a different 
language; and 

a code compiler to process each line of the representation 
code into one or more tokens, match each of the one or 
more tokens against a respective matching pattern, and 
process the one or more tokens based on the respective 
matching pattern into code by at least, for each of the one 
or more tokens: 
identifying the token as one of a non-instruction, an 

opcode, a string literal, or a binary large object (blob) 
based on the respective matching pattern, wherein the 
opcode specifies an action associated with a respec 
tive instruction included in the representation code: 

responsive to determining that the token comprises the 
non-instruction, processing the token as a non-in 
struction token; 

responsive to determining that the token comprises the 
opcode, converting the opcode into an integer and 
store the integer in a code table of the database; 

responsive to determining that the token comprises the 
string literal and responsive to determining that the 
string literal is not already stored in a first referenced 
object table, storing the string literal into the first 
referenced object table responsive to determining that 
the string literal is not already stored in the first ref 
erenced object table; and 

responsive to determining that the token comprises the 
blob, store the blob into a second referenced object 
table responsive to determining that the blob is not 
already stored in the second referenced object table, 

wherein at least one of the report parser, the code generator, 
and the code compiler is executable by the at least one 
computer. 

13. The report representation system of claim 12, wherein 
the different language is a procedural and declarative lan 
gllage. 

14. The report representation system of claim 12, wherein 
the integer into which each of the one or more opcodes is 
converted represents one of a set of operations Supported by 
the language. 

15. The report representation system of claim 12, wherein 
the one or more parameters comprise integers for represent 
ing at least one of numbers, strings and binary large objects. 

16. The report representation system of claim 12, further 
comprising an optimizer for optimizing the size and perfor 
mance of the generated code. 

17. The report representation system of claim 12 further 
comprising: 

a synchronizer to move content stored in one or more of the 
code table and the plurality of resource tables from a 
server to a client. 

18. The report representation system of claim 12, further 
comprising a renderer to render scenes of the report from the 
database tables. 
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19. The report representation system of claim 12. 
wherein the representation code includes instructions that, 
when executed by the at least one computer, generate the 
report, and 

wherein each instruction of the instructions includes an 
address that uniquely identifies the respective instruc 
tion within the representation code. 

20. The report representation system of claim 12. 
wherein a size of the blob is greater than a maximum size 

storable in a single row of the second reference object 
table, and 

wherein the code compiler stores the blob into the second 
reference object table by at least segmenting the blob 
into two or more segments, each of the two or more 
segments having a size that is less than or equal to the 
maximum size, and storing each of the two or more 
segments and a corresponding segment sequence num 
ber in a respective row of the second reference object 
table. 

21. The report representation system of claim 16, wherein 
the optimization is bi-directional. 

22. The report representation system of claim 16, wherein 
the optimizer optimizes the size and performance of the gen 
erated code by at least maintaining a list of generated Subrou 
tines, and, responsive to completing the processing of each 
line of the representation code, determining a set of unused 
generated Subroutines and removing the set of unused gener 
ated Subroutines from the generated code. 

23. The report representation system of claim 19, wherein 
a grouping including each address comprises a monotonically 
increasing series of integers. 

24. The report representation system of claim 21, wherein 
the report representation system allows the report to be modi 
fied by a client, the report representation system further com 
prising: 

a synchronizer to synchronize modifications to the report 
from the client back to a server. 
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25. A memory containing computer executable instruc 

tions that can be read and executed by a computer for carrying 
out a method, the method comprising: 

parsing a report into a group of objects, wherein the report 
is configured in accordance with a language; 

generating representation code from the group of objects, 
wherein the representation code describes each object 
from the group of objects and is configured in accor 
dance with a different language; 

processing each line of the representation code into one or 
more tokens; 

matching each of the one or more tokens against a respec 
tive matching pattern; and 

processing the one or more tokens based on the respective 
matching pattern into the code by at least, for each of the 
one or more tokens: 
identifying the token as one of a non-instruction, an 

opcode, a string literal, or a binary large object (blob) 
based on the matching against the patterns, wherein 
the opcode specifies an action associated with a 
respective instruction included in the representation 
code; 

responsive to determining that the token comprises the 
non-instruction, processing the token as a non-in 
struction token; 

responsive to determining that the token comprises the 
opcode, converting the opcode into an integer and 
storing the integer in the code table of the database; 

responsive to determining that the token comprises the 
string literal and responsive to determining that the 
string literal is not already stored in the first refer 
enced object table, storing the string literal into the 
first referenced object table; and 

responsive to determining that the token comprises the 
blob and responsive to determining that the blob is not 
already stored in the second referenced object table, 
storing the blob into the second referenced object 
table. 


